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- t ^ la «H H f la f 1 * | il * ' #. ^ - & _h 

^ & - # B a a ^ >t » # ^ £ a Q a & % ±. & & - m m m m. % • & 

& > ifc m & m & % -L % & - m m • a • #s m # # * 

* • «■ £ a ^ * it e ^ a ^ ft ^ » a ^ ^ a & % * m & 

% % it — 4b ft » **#Hb,f^ 

^b^^ ix 9000 A ) ,/2 > t IL 4b % tfj M- BL * ^ 
1 000 A - 



^X-^-'M-g- '• Poly-Silicon thin film transistor and method of 

forming the same) 

A poly-Silicon thin film transistor and a 
method of forming the same are provided. A 
poly-silicon layer is formed on a substrate. A 
gate insulating film is then formed on the 
poly-silicon layer. A gate is forme on the gate 
insulating film. A ion implantation is then 
performed to the poly-silicon layer by utilizing 
the gate as a mask, so as to form a doped region 
in the poly-silicon layer as source/drain region. 
Then, a oxide layer and a nitride silicon layer 
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%X%rWt$%r : Poly-Silicon thin film transistor and method of 

forming the same) 

are formed on the substrate orderly to be a 
inter-layer dielectric layer, wherein the 
thickness relation between the oxide layer and the 
nitride layer is that the thickness of the oxide 
layer is thicker than or the same as (the 
thickness of the nitride layer multiplied by 9000 
A) 1/2 , wherein the thickness of the nitride layer 
is less than 1000 A . 
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i « ftWttW (1) 

& % W A % M - m ft m % Sk 3£( thin film 
transistor ■ ffi *&TFT) A & tt afc 3r * • ft &\ & M & - & £ 
£a *>? n m % a a a It A $L it 3r &r ° 

1^ £ i% # & ^ # & ' «. tfl £ o°a ■ # #J *t 4fc4b 4L fR 

^^^tltie < &*^*-*ta us- £. + m # jl # £ • it 

J*feit4fc4t^%«l#**'lfc|ti+ ' if ^ ii ^ - #1 4 * it # » 

a H >f * SH f m » ^ft^-^&gJi^iitt^f-m ' il it fl& 
$ J & i it 4t ° ^TK^^^i^K^ » 41 m & % % It 4 

JL Jo ' n *» S| J$ € a a a 1 iquid crystal display • $ M 
LCD) * a 9 a |*a • 

An it *. ft & € a a a «t b b 9 m s t # - m m m £ & & 
& m m * # ft « t a a a it • £ m ^ it # # $t ^ # # 

Q a a ^(amorphous si 1 icon » $ 3la-Si) ?4 « f a B 9 ft t #f fifr 

' m itb ft m % & & 7t # m # n 

,js , |$ a $ if ^(aperture ratio) itflnit^il^H^^. ' 
ft ^ ^ # $ #j • # >b ' * ^ f it # $ ^ *T U 

_b • AtsI^^^I^Sfe^^^tA^li ' «. # ® *l 3i 

ifc J& * A « ' 0 lib $L it J& *fc # a a a ^ ft & % a a a It «. a a a 

m ^ n ^ ih at $ " &*axp - * * & - m 

*f jsl & s ft n ' ft m it ^ m « ^ # & h *s % € a- 1& *f ' «k 

£ 0°0 _b » 
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i - (2) 

£ B B a # 9 ft € B B a ft -¥- ft U m. A 4* ffl III so 1 i d 

phase crystallization » $M&SPC)|i^ » 4s ^ it ^ 
lOOO&iMj^i&li^T ' !Sfe * ffi I & & #J ;S & & *L > * 

#'J T ' SfeA^lf *2I3^ ' ® *b i& * K ^ 'J> 32 ® 

& • ' * ^ f 4* * ' « IT # J* & 4t( laser 

crystallization) j& ip- -f- fF ^ iE ^.(excimer laser 
anneal ing » ft ^ELA) U 0. #. # a a a ^ $ JB( /& & £ a a a ^ & 

j£ ' ii ^ ffl f If # s 9 a ^ M it fi" # ^ ^ ^ f It s B a I; ^ 

a a a ^ M 3, ' -fc&&#ft.6 00&£*T^J&£-*P$La ' ft « - 

& # a a a ^ ft Jft € a a a ft $L a a a & 3 #f ffl Jft & j& 4*. # ffl ' 

£ B a a ^ X. ^ & £ a a a ^ ( ( 1 o w temperature 
poly-Silicon » ft ^LTPS) » 

« i a n 5. » i c n a s *° - « £ a a a & % m % & n. *l at 
^ m. &i ® 7F * m ° 

if & n #- « # 1 A m >&-&%LlQO-L1&&-&fcP0' 
a a a ^(poly-island) ,§102 • & g » >fc & #l £ B a a 1 0 2 _L 

$L & — M ffl;&*&*jl4Kgate insulating film)104 • & 

fl& » * ^ ft £ a a a ^ 1 0 2 ^ M m ^ M & a a a 4b A * ^ <t 

i& & m. ' ifr # a a a & # f # * a a a J& & £ a a a & # f ' #T « 
lib 8f ^ % JR. ^ B a a ^ >f 1 0 2 t # ^ # $k ^ ^ ^ & a a a 4fe 

P^Ccrystal 1 ine defect) » fla it ^ ^ 1% If ^. € >fe * t # 
# ^ A(trap) tfj fA • 
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i > (3) 

4l \k > tk #- m. % i b ei ' ^ m m. % 1 0 4 _L m & - w 

& ^(channel region) tfj S£. _L 3" » fit » a ffl *&1 06 ^ ^ 

* £ ' it*T-i^^*i.^^^l08 » a ^ frl ^ 1 0 6 & & Jt # £p 
3* A ^ £ A *$r H 1 0 2 t ^ & ^ h */ a # «fc £ ^ 
(source/drain regiori)102a ° 

^ ^ ' tt & $ i c m » & ^ & & a*. £ B 9 a *p ># i o 2 t 

m B a a f& » @^r#.ffl^>r^^^_L^^^-t.^^.-^S^ 

A #J & 4b ^ >fc (si 1 icon oxide layer)110 » # it -ft — it 
*. ft ^(anneal process) » a 4£ #L 4b >#1 1 0 + A ^ -J- 
m. ^ $3 %H £ b% *P M 1 0 2 #j & B a a ^ ft ' is] it ^ ^ ^fb >f 1 1 0 
^ -sT 4t & it #• t #J ,# Pal ^ 4b ># ( inter- layer oxide) » £K 
ffo » § £o £ £ ^ $ & € B B 9 It % -^(electrical 
characteristic) Ji 3p & %L # %L ik # $t & • 

m it ' * # B £ 4l 9 # A * 4£ - # £ a a a ^ & J9( % £% It A 

* ft it >5r * ' a if it # b% *P f# JOI € B a a It € ii • 

# B ^ ^ # - a # & H: - it ^ B a a # n m % B a a n & * 

ft it ^ & ' J-X If- 3! ^ M € B a a lt( X ^4 N - T F T ) ^ & & 
€ b b b ft(P-TFT) ^ ^ € ^(threshold voltage • X^g 
Vt) » a if ^ro & ^ # ^(mobi 1 i ty ) • 

;fc&Jii£&£'£B# ' W $k & - £ & % m ^. 

bb It ' * - ^ Hfc ^ a a B ^ >t - — M * - W #& Mt >t u A 
^#-* J 4b>t^-lL4b^>t^^F B 1^'t>t^^^. <> ffiJ-hi4 

^ £ M ^ 4iL ^ A, ^ ^ b 9 b ^ Jt Jc ' Rfl m #L Ji tiLlfr 
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i - &W%LW (4) 

ffl 4& & A Hfe £ a a a ^ >§ 4l r-1 ' fl&#ra-fr€#tt*t 4b 

M & * ffl & $£, m. M ±. ' & & 4b & 

4b M -L ' * t ft 4b ,# & IL 4b & M 4t M- & -b #J IM 4& *» T m ?f 

^ 3r ^ ^ : 

T ox ^(T nitri de x 9 00 0 A) 1 ' 2 

£ t ' T ox 4\ * ft, 4b M m M- & 9 ^nitride 

4^ * IL 4b ^ ^ 

M- & ' -B-50 A <T nitride < 1 000 A ° 

^ # B ^ £ *b ^ ifc - 3£ £ B B 9 ^ ft m t b b b ft U it 3r . 

i. ^ ^ - f FfHi t ° & & ' ^ 4iL ^ % %)L £ B a B ^ % 5^ 31 

^ /& it it & w & #6 #. ># _l & - w m • fit ft ' 

T^^^;&i&i£Hi£*b#7-£P^&d*.£ & M t^^4iF^7>^ 
/ftttl J4«#*a ° 4£ ^ ' ^t&te-£-4fc#:^/&-->#ft4b 
M^-^^4b^M^^,Mm^^^ ' & * ft 4b A & It 4b >6? 

T ox ^(T nitride x 9 00 0 A) 1 ' 2 

& + ' T ox >ft * ft 4b « # * A I T nitride ^*ILft^*tt 
jf ^ . j& JL50 A <T nitride < 1 000 A • 

«■ H £ ® %, ¥t ft & ft4b/f&!L4b^Ji &l ^ & #> A ft -fr 
t % ' it J- *£ *l & * ^ Hfl # & ' ' «- *t it. £ B a a ^ ft J& € B a B 
#) € 'fi • 

A Ir 'It ' T X # ^ t t f ^ 4?-J • jt»^/^WB^ » 4t 3M« 
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i - (5) 
t&L *H *» T : 

ffl 5$. ^ # St «, B £ : 

100 '200 '300 : 
102 - 202 '302 : ft Hfc # B a a M 
102a '202b > 3 0 2 b : tfa/ tik 
10 4 '204 '304 : W &. m & J% 
106»206»306:Mtt 
108 ' 208 : m -f- *§L a. U & 
110 : * & It ft 4b >f 
202a ' 302a : i£ it H 
202c '302c : 
210 '310 : ft. 4b # 
212 '312 : ft. 4b ^ * 
214 '314 : ># 4r € M 
308 : ifr/SSL***^*.^*^ 
^ 3fc M 

%2 m &fo m^&w w p & & n m % 

a a al£(thin film transistor » ffi ifilTFT) 60 #J ® & ffl ' 
I f ^ m % 2 m ' ^ f ^ #1 t ^ # B a a ^ $ & t b b b It ' 4fc & 4fc 
^ & &200 JL 60 - ft Jj*. £ B a 8 # ^ 202 - - M £*206 > - M * 
*& *fc # (gate insulating f i 1 m ) 2 0 4 a JBl & M — ft 4b ># 
(oxide layer)210 & - ft. 4b ^ ># (nitride 1 ay er ) 2 1 2 60 ># 
W *r % % ( inter-layer dielectric ' ffi *H I LD) 2 1 4 #r te 
& . t ft £ a a 9 ^ >f 202 & 44 M *&206 T 60 - i& it 
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JL * JMflttVl (6) 

^(channel region)202a & fa Ifc it it @ ^,202a ^ #J #j «/ 
^L^ H ^(source/drain region)202b • # *h • *t £ a B a 
II f B B a t I -II t B U ^ ' -T a ^ it it ft ^,2 0 2a * 
ifc/ «. « m. ^202b ^ P»1 1 ight ly 

doped drain • ffi ifilLDD ) 2 0 2c I fl6 Ji ii ^ ^ 4: » 1 IW A * 
ffl 4&206 to ft ^ £ a a 9 ^ A 202 4^ it it H. *&202a _L ♦ ffl & #S 
* ^ 204 to M *&206 & ft %L $> a a 9 ^ M 202 4l P.1 » flo ># 53 ^ 
^#214tt&4b>f210&3£^ffl:l£2 06£|ffl*£$B#.,t204Ji > 
a^#P-1^€A214#ftMb^A212to;Jfr#L'fbJt21()-L • * 
t ^^b>#210^IL^b^>t212^>f-^Ji^. Ba^^T^f^^^" 

Tox ^(T nitride x 9000 A) 1 ' 2 

* + ' T ox >ft * #1 lb A 2 1 0 # & ; T nitride K 4k ft. <b ^ A 
2 1 2 # £ «. ' « 15 0 A < T nitride < 1 0 0 0 A - 

|3A|5.^3CBI'U«iJSl^2H^t B a a ^ ^ 

f a B B H &<l t il >1 ^ *J ® 7F t ffl ' tf $- m % 3A @ ' & 

300 _L & #L - ft «. £ a B a ^ ^ 302 ■ *jHt«*»*A*i*i 
300 _L ^ /& - A # a a a *& tit ' liiB^bdaser 
crystallization) & ^ "f- ^ £1 iE t(exciiner laser 
anneal ing > ft S&ELA) «. * «. # a a a ^ 

& a a B £ ^ £ B a a ^ ' J* a £. * *,6 0 0 a T & /& ^ £ BB 
^ -fb U m » i£4T-flt^4**J$L^ ' « ^ * *° W t 

4l ft #t £ a a a ,# 3 0 2 • *b *b ' ^-sra&^it^t — it^t^^ 
^ # . a ft H£ £ B a a ^ tit 3 0 2 t * # # *fc ^ -T- ' ^ 
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i » tevrnw (7) 

£ > ^ ft tf*. £ It, ^ £ 3 0 2 _L ^ & - M W <& * ># 3 0 4 • & # 
*»*»***J*BMb ^(PECVD) - 

^ & • tf $- as ^ 3B @ » ^ ft Hfc £ A ^ £ 302 ^ K m & 
ititH^.302a^ff1*fc^^^304Ji^^ 1 — f^^306 • fit. » 

M *£306 t ft ' * ft 2* £ -fa ^ £ 302 it ft - >&/ & 

m * a a. U m.308 > a^i*&T^3:^/&i&i£l§. *£302a *b # 
£p ^ ft Hfe £ a B 9 ^ £302 + & *£302b #J # 

g . * tS/aiftOf tt^ll 3H308 ^J^iWilffei^H 

# a > ^to *t - «ft - m$-m*ft&&m^- » « w *&306 

ft M T 2r ^ £P ^ ft Hfc £ A & £302 * ^ ^,P + - 2! i&N + - 32 «/ 

• *t*b • ^' 5 rJ'X^^>/^^^^ l 302b^it5tl^^302a 
^ W ^ j& — & # # & J&(LDD)302c • 

mtk ' * # M $ 3C ffl ' ^&*L300 H 
4b £ 3 1 0 A - £ ft. 4b ^ £ 3 1 2 ft 3t ^ M « 3 0 6 * M ^ *. £ 
304_h^&£fa1^r'f£314 > g.t4Mb£310&ft.4b^£312 

T ox ^(T nitride x 90 00 A)"* 

* t » T ox * JMb * 3 1 0 * & ; T nitride * ft. *b # £ 
3 1 2 #j & > ifij 1.50 A < T nitride < 1 0 0 0 A • 

% *b - & «t * # a £ £ a B a ^ ft « % bb -£t € 
(electrical characteristic) Ji *l f ^ H ^ • tf J& # 4 

si & $ 5 m ft ^ ° 

%4mn%5mft7F$~%i&fo & & & w z-n & £ a ft 
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JL ' &W?LW (8) 

m € b 9 b 3t( ^ ^N-TFT) m £ a a a ^ $ ^ t A jg( x ft 
P-TFT ) f&& & 4b & && && & 4b fiiZ£&.¥i&L-te'%m 
(threshold voltage » X ft V t ) a fit # ^ ( mob i 1 i t y ) 

A & II ' ^^4fflH^5ffl-5T^ . %&)%1io & 4b 

4b & M- & &0) ; Hi ' S *° #J N 35! ft J» t & If ^ &l 

# > a^L^^^N^^m€Bl^^it^^^^60 
cm 2 /V-sec - P ^ ft JJ& <t Jl ^ #J it 3£ # Jt'J #380 cm 2 /V-sec • 
4a&4fc«&*#^*#**fL4b^,*& ' *T #L 9 4 ffl & $ 5 m U 
m&f&g^4bt>?M-&*m*£fr> ' N ^ 32 £ b 9 b ft M € b b b 

^5 0 A & -^T U ^ ife ft € & ^ € '!£ B £ & afc # ' ^ JL 

# ^ 4b M #) J9- fit & 000 A . & t& ^ i&P ^ # B a a ^ 

A ° Sitb > ^#41fcft7t#A'hT ' %*4b*$ 

i% # 1 0 0 0 A a ft > 4f ^ # B ^ ^ £ B a 9 *9 ft 8& € B a a ^ ^ it 

it % '14 #J 'It ^ T ' ftBf;£ifc1f7&'fr/^"*l8'htt*# • 

4* _L m » ^-S-^tt^^t-fc^^ffl £ fl 4b ># It 4b 
Jtmifej&^^W^f:^ ' ii i 44 *J 4b * ft. 4b # # 4L H 
Jf. * » if ife £ B a 9 ^ ft M f B B a ^ 60 f 'I4 ° 

s£ & * # ^ e, * *fe #j ^ $ *» _l ■ m Ji # ffi « 

PR ;t # a ^ ' 4£ 4-r & ^ jfc & # * ' 4t ^ m m ^ # B ^ ^ ^* # 
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i - titWtSLW (9) 

& m ft ' t t ^ £ ^ ^ *1 # ' ® tb & W fa it 




% i a m s. % 1 c ai a § *° - n z & & m m € a it ^ *i & 

381 jg. #J fir * SI ; 

^ 2 ffl ^ ^ as * # 8 £ 4l - * iH ^ £ a B a ^ ft JBt « 

& it # #j ® ^ * m • 

€ Ja It # U & 8!L ^ #J © & @1 ; J-X A 

9 4 s & ^ 5 ffl m ^ & m A m & % *n m &p n £ & 




1 . - m. £ bb & ?# m % b 9 b 
- % £ & *t? % ; 



3 



— m m. » <st **• t& Sb $k £ B a B ^ >t -h ; 



- % m it € M ' t£ ># Fal ^> Jt * # - *. 4b ^ - H 4b 

^ ' £• * t£ ^ 4b ,# a Jt ^ t£ r*l & * t£ nfl ^ m m. ># -t- ; « 

A tli ft 4b ^ ># to ^ i£ #1 4b ,§ _L » £*f£#L>fb,§^i£tl4b^ 

T ox ^(T nitride x 9000 A) 1/2 • * *T ox * * tt JMb * # /*■ 
A I T nitride ft&t**Ub^tftt#'£. ' «6i*|,fli^**&* 
& A ^5 0 A A ']> #H 0 00 A » 

2 . -ko t tf * *'J fa SI £ 1 ft Sfc ^ £ A ^ $ » t B a B It • * 
t i£ Sb Ml £ bb *P M tL & ■ 

— it it m. ^ ' to 2fr i£ ffl 4£ T » « A 

- ■ m / >SL & S ' to ^ t£ it it & J* ^ #J - 

3. ^ t it * #»j $& a % 2 m sfc z b% & n m t a & » * 

^ & ^ ^ ffi • 

4 . - ft £ b b b # n m t B a a it # ^ * & > & # : 

fci&$bfc£gBty%XKM t --rftfe&>&% > 

^ to t£ & a*. £ B a B^^^^^^-itit^^,^^^^ 

$& ^ _L # & - m ; 
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* » ism 

m U ft £ a a a fit ifc *f - * *A ^ ^. ' t w « w ^ 

• a^i&7ftfc#;&ttiii££*&*htt*P^ttftil*. 
£ B a a & % t fi£ & — */ at ^ H. ^ ; i-x A 

& Jl ¥} U fa &T ox ^(T nitride x 9000 A ) 1/2 • * * T ox ft * % 
4b fit #J M- & » T nitride ft&m%L lb ' flij J- & 4b 

•^f ^ ^ A^50 A 1 ^ *M 000 A o 

5 . *» t tf J#- * J la m % 4 3g m ifc ^ £ B 0 a ^ I M f a B 9 It &d t 
it 2r £r > & *teiZ&fa±. : f&&iZihfc0'. & & fit %t tL 

& ' 

&M&tSL-L1&j&---#3 i &fit I 

- • fit *& ft t* # a a a fit ft & a a a ^ # f ; « A 

ft - $L & U M M m. ' « ^ J& « & ^ # a a a ^ # - 
6 . *o t If Jf- H, ffi % 4 3g m it £ a a a ^ ft A* t a B a fit 60 %. 

it * & ' *t^t!fe-tllliU^B B a ^l^t ' Jt & 
— ' « t ^ ^ I B 9 8 ^ ^ t * ^ 

# * * -f- • 

7 . t it # *>j $ a ® $ 4 ^ m it ^ £ a a a ^ & m % a a a fit 60 u 
it ^ * > * t a* « ft £ a a a ^ # jl m & w n m m. fit # 

* & % & ^ 5& 4b ^ «L *a >ft 3£ * • 

8 . *» f If - J* |g, ® % 4 3H tff it 5 B a 9 ^ ft m % B 9 9 It 60 u 

it 2r * ' * t Jt & # & i% ^ & * ** *£ & * ^ W 
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